(Invitrogen), 1mM β-mercaptoethanol, 1x non-essential amino acids (NEAA; Invitrogen, Carlsbad, CA), 20% knock-out serum replacement (KSR, Invitrogen, Carlsbad, CA), 100 U/ml penicillin, 100 μg/ml streptomycin (Invitrogen)). hES and hiPS cells were maintained on feeder layers consisting of mitomycin C (10μg/ml media, Sigma-Aldrich, St. Lake, MO)-treated MEF cells. For picking and passaging, hiPS cells were washed once with ES media 3, incubated with 0.1 % collagenase type IV solution (StemCell Tech., Vancouver, BC, Canada) for 10 min, and then mechanically disrupted. An appropriate volume of medium was added and hiPS cells were transferred onto MEF feeder cells on a new dish. The cultures were split at a 1:1 ratio until passage 3, and 1:5 thereafter. For feeder-free culture of iPS cells, the plates were coated with gelatin (StemCell Tech).
Plasmid Construction
Human cDNAs for Oct4, Sox2, Klf4, and c-Myc were amplified by RT-PCR from human ES poly(A + )RNA using the following primers: 5'-GGA TCC GAA TTC ATG GCG GGA CAC CTG GCT TCGG-3' and 5'-AAA AAA GTC GAC GCG GCG TCT GCG TCT GCG GCG TCT GCG GTT TGA ATG CAT GGG AGA GCC-3' for human Oct4, 5'-GGA TCC GAA TTC ATG TAC AAC ATG ATG GAG ACG G-3'
and 5'-AAA AAA CTC GAG GCG GCG TCT GCG TCT GCG GCG TCT GCG CAT GTG CGA CAG GGG CAG TG-3' for human Sox2, 5'-GGA TCC GAA TTC ATG GCT GTC AGC GAC GCG CTG C-3' and 5'-AAA AAA CTC GAG GCG GCG TCT GCG TCT GCG GCG TCT GCG AAA GTG CCT CTT CAT GTG TAA GGC -3' for human Klf4, and 5'-GGA TCC GAA TTC ATG CCC CTC AAC GTT AGC TTC AC-3' and 5'-AAA AAA CTC GAG GCG GCG TCT GCG TCT GCG GCG TCT GCG CGC ACA AGA GTT CCG TAG CTG TTC-3' for human c-Myc (underlines indicate the 9R coding sequences). Amplified PCR products were digested with Eco RI and XhoI (or Sal I) and then cloned into pCDNA3.1/myc-His A (Invitrogen), resulting in plasmid pCMV cDNA-9R-myc (Fig.1 ). RFP and RFP-9R DNAs were amplified by PCR using the following primers: 5 '-AAT GAC CTC GAG ATG GCC TCC TCC   GAG AAC GTC AT-3' and 5'-GAA AAC CTC GAG TTA CAG GAA CAG GTG GTG   GCG GCC CTC-3' for RFP, and 5'-AAT GAC CTC GAG ATG GCC TCC TCC   GAG AAC GTC AT-3' and 5'-GAA AAC CTC GAG GCG GCG TCT GCG TCT   GCG GCG TCT GCG CAG GAA CAG GTG GTG GCG GCC CTC-3' for RFP-9R, digested with XhoI, and subcloned into pCDNA3.1/myc-His A (Invitrogen) All plasmids that were used in transfection experiments were prepared using the Qiagen EndoFree Plasmid Medi Kit. For construction of retrovirus vectors, the 4 factors cDNAs were cloned into the retroviral expression vector pCL (Orbigen, San Diego, CA, USA). Retroviruses were prepared using the 293GPG retroviral producer cell line as described in Ory et al. (Ory et al., 1996) . The correct cDNA insertions into the vector were confirmed by restriction enzyme digestion and sequence analyses.
Preparation of protein extracts
HEK 293 cells were maintained in DMEM supplemented with 10% fetal bovine serum containing 100 units/ml penicillin and 100 μg/ml streptomycin. Using clones was determined by western blot analysis (Fig. S2 ). To prepare cell extracts, cells were washed in PBS and sedimented at 400 X g followed by suspension in 1 volume of cold cell lysis buffer (100 mM HEPES, pH 8.2, 50 mM NaCl, 5 mM MgCl2, 1 mM dithiothreitol, and protease inhibitors), and incubated for 30-45 min on ice. Cells were sonicated on ice using a Labsonic-M pulse sonicator fitted with a 3-mm-diameter probe until all cells and nuclei were lysed as judged by microscopy.
Lysates were sedimented at 15,000g for 15 min at 4°C to pellet the coarse material.
The supernatant was filtered through a 0.2 μm membrane, aliquoted, frozen quickly in dry ice methanol, and stored at -80°C.
Retroviral infection, protein transduction and hiPS generation
For viral transduction, HNF cells cultured in vitro were incubated with viral supernatant containing polybrene (hexadimethrine bromide; 1 µg/ml; Sigma) for 2- non-essential amino acids, 20% FBS, 100 U/ml penicillin, 100 μg/ml streptomycin and 1500 U/ml LIF). After 6 weeks, cells were dissociated and transferred onto MEF. The cells were then cultured with ES media 2 (1:3 = ES media 1 :ES media 3)) for a week, and thereafter, with ES media 3 until hiPS formation.
RT-PCR analysis for marker genes
Cells were treated with Trizol reagent (Invitrogen) to extract total RNA. Five micrograms of total RNA were used for reverse transcription reaction with SuperScript II (Invitrogen) and oligo-dT primer, according to the manufacturer's instructions. Real-time PCR analyses were performed in triplicate using SYBR green I using a DNA engine Opticon TM (MJ Research, Waltham, MA) to analyze mRNA expression levels. Primer sets used to detect mRNA are shown in Table S1 . were < 76 o C). A standard curve was constructed using plasmid DNAs containing the GAPDH gene (from 10 4 to 10 9 molecules). The fluorescent signals from specific PCR products were normalized against that of the β-actin gene, and then relative values were calculated by setting the normalized value of control as 1. All reactions were repeated twice in triplicate using independently prepared cDNAs.
Primer sequences used qRT-PCR are listed in Table S1 .
Bisulfite genomic sequencing
Genomic DNA was isolated with the DNeasy Tissue Kit (Qiagen). Bisulfite treatment was carried out using the EpiTect Kit (Qiagen) following the manufacturer's instruction. The promoter regions of the human Nanog and Oct4 genes were amplified by PCR using primers published previously (Deb-Rinker et al., 2005; Freberg et al., 2007) (Table S2 ). The resulting amplified PCR products were gel-purified, subcloned into the pGEM-T Easy vector (Promega) and sequenced.
Karyotyping and DNA Fingerprinting analysis
Standard G-band chromosome analysis was performed in the Cell Line Genetics (Madison, WI). In order to confirm the origin of p-hiPS clones, regions of highly variable numbers of tandem repeats (VNTR) were amplified by PCR from genomic DNA (Park et al., 2008) . Amplified PCR products were electrophoresed onto 7% acrylamide gels. Primer sequences used in this study are listed in Table S3 .
Western blotting
Cells were lysed with RIPA buffer consisting of 50mM Tris (pH7.5), 150mM NaCl, 1% NP-40, 0.5% deoxycholic acid, and 0.1% SDS), supplemented with a protease inhibitor cocktail (Roche) and mixed with an equal volume of sodium dodecyl sulfate (SDS)-sample buffer consisting of 125mM Tris (pH 6.8), 2% SDS, 15%
glycerol, 5% β-mercaptoethanol, 0.05% bromophenol blue. Samples were subjected to 10% SDS-polyacrylamide gel electrophoresis (PAGE) and transferred to a nitrocellulose membrane (Hybond-ECL, Amersham). After blocking, the membrane was incubated with 1:3000-dilution of an anti-myc antibody (Roche), followed by reaction with 1:300-dilution of a horseradish peroxidase-conjugated anti-mouse immunoglobulin G (IgG) antibody (Amersham). Detection was achieved using an enhanced-chemiluminescent substrate (Amersham).
Alkaline phosphatase staining and immunocytochemistry
Alkaline phosphatase (AP) staining was performed using the Alkaline phosphatase Vector Lab.) and analyzed by fluorescent microscopy.
In vitro differentiation of iPS cells
Briefly, p-hiPS cells were dissociated and EBs were allowed to form for eight days after plating p-hiPS cells on bacterial dishes in ES media 3 without bFGF. EBs were allowed to attach to tissue culture dishes (one day) and neural precursors were selected by incubation in serum-free ITSFn (Insulin-Transferrin-SeleniumFibronectin; (Okabe et al., 1996) ) medium for a month. Thereafter, various other cell types were differentiated from EBs
Teratoma formation
p-hiPS cells (clone 1 and 2) were suspended in DMEM containing 10% FBS. SCID mice were anesthetized with diethyl ether and the cell suspension injected under the kidney capsule. Six to eight weeks after the injection, tumors were surgically dissected. Samples were weighed, fixed in PBS containing 4% formaldehyde, and embedded in paraffin. Sections were stained with hematoxylin and eosin.
Microarray analysis.
Total RNAs were prepared from human fibroblasts, H9, and hiPS lines using TRIzol reagent (Invitrogen, Carlsbad, CA) and hybridized to Affymetrix Human Expression Array U133 Plus 2.0 analyzing over 47,000 human transcripts at the Harvard Partners Center for Genomics and Genetics. Detailed procedure is described in the website at http://www.hpcgg.org/Microarrays/overview.jsp.
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